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Divisions of the oceans
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| Temperature (°C) | Pressure (MPa)
(0.101 MPa = 1Atm)
-0.5 45.6
Ceriirzll JL 1.2 510
= Canitelile) hpacn‘lc 1.5 51
=P ,". ”h"e Trench 1.9 >81
—%—Ehlhpplne firench 2.48 101.7
- |\Wlariana Trench 2.46 110.6
Hydrothermal Vent 2 - 380 25
Halmahera Basin 7.54 20.7




IMERENM Barophiliis coined by Zobell'and Johnsoniin

R
e
i

WECIENE WhICh grow preferentially or exclusively
...:rzrc' oderately high hydrostatic pressures
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JJ__j“ ophilic bacteria / = Piezophilic bacteria
%ﬁeiefm Piezophily is coined by Yayonas
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) B?Irorolerrmr\ cultative
JU /s at pressures froem 100 — 500 Atm
Bel] oomlLr obligative)

bws at pressure from 400 — 500 Atm

: ;TB rophilic

brows at pressures higher than 500 Atm
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mmg ‘capacity of enzymes
Urated fatty acids inimembranes
ontrolled gene expression



tudying the_gaI rophilic

de'term]n_g___ 'pf'ca unds' ofiwhere life can exist
Elimine the properties of erganisms that have evolved at
LIfELf vgnfl g of lemperature and pressure

JiG) JLJJFJ&‘_J:_ r_e searches for extraterrestrial life beneath the surface
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Analytical chemistry
Fermentation technology

= Bioremediation

\Waste disposal methodology
Biotechnology
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Viediiterranean Bi'gin

- . I T g e

i:lue_-._-'
— T a
gm—_— ———

-

. Mediterranean Sea

2.5 million km?

average depth of 1,500 m
deepest recorded point is 5,267 m
> 80% below 200 m

abyssal plains ~ 3000 m
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- hypersaline
e anoxic

e high hydrostatic pressure



Vieaite

eiBkamyotic cells are present in the brines

-

— e

e —
e —
—

= e :

~ i = B U I

e e — -

'_-.__—-l-- -

e e

B —
||.--—'_ _.-...-—'

y;ijﬂtle is know about their physiological

—

s

e status



VIEQITE

guicioBTElENZymes Vined from) the
Um ja Deep-Sea Hypersaline
‘. OXlC Basin” (M. Ferrer et al, 2005)
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Figura 1. Location of Three Deep Ancxic Hypsrsaline Basins in the Eastern Maditerranean Sea

The map was constructed with Ocean Data View software [31]. The detailed map of basin profiles is shown in the inset map (bottom right).
The sampling site [35°13 51" M; 21728724 " E; 3552 m depth) is shown by awhite astarisk.
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Microglzl rrJ/yrmeJ Mmed fron rme U'rrlmrl Jee
Afolc Belsial _(L\/J errer et al, 2005)
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VIEGTEErranean Basin

=ffect of gressure or) esterase actjvity

Results:

® esterases Inactivated or
® not affected or
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Ferrer M. et al : Microbial Enzymes Mined from
the Urania Deep-Sea Hypersaline Anoxic Basin.
Chemistry and Biology, Vol. 12, 2005.
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“Water pressure at the
= - _"_—f_-. bottom over 1000 atm,
~ that's over
0ne~,metnc tonne per M
= square centimeter.
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DB21MT-5

FIG. 2. Electron micrographs (negative staining) of extreme-barophile bacteria (strains DB21IMT-2 [A] and DB21MT-5 [B]). Bar, 1 pm.
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DB21MT-5

i hewanella * closely related to the genus
__h;_. Moritella

e

1

: = Optlmal pressure conditions for growth
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FIG. 3. Growth properties of the extreme barophiles at elevated hydrostatic
prassurg. Dotted line, DBZIMT-2; solid line, DB21MT-5. ¢,, doubling time (in

howurs).
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~The pressures of 100 atms.

and 500 atms. correspond

-~ tothose at 1,000 meters
depth and 5,000 meters
depth of water,
respectively.
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